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(54) BMUco€«0 C7^->^>f;^RWe«^iRSiE»«^««» 



(57) [ffjK] 

P*3Wc 4 5 K<o#BB»-C» 9 f+tt ibixT *5 9 , «fi£fi 1 
— 8tC^, =a-f VWC 1 — C 8 ^^H^^nTV^ 




V 



OB 



-1- 



y3Fffirt«w*jJt5ifijfi« (r, e) St/b^t, tufa 8^ 

$ (r, 0) = — Eircos0 -E2r 2 cos2 0 — E3r 3 cos 
3 9 -E4r 4 cos4 0 

V (r, 0) =— Bi rsin 0 — B2r 2 sin 2 0 — B3r 3 sin 
3 0 - B4f* 4 sin4 0 

e2= (E2/E1) Ro , b2= (B2/B1) Ro 
e3= (E3/E1) Ro 2 , b3= (B3/B1) Ro 2 
e4= (E4/E1) Ro 3 , b4= (B4/B1) Ro 3 

5) e2 = - 1 , b2 = - 3/4, e3 = 

0. 5 6 3, b3=0. 188, e4-b4 = -0. 18 
okft&£*>\^ «rtBM»¥©»i, 

#f«Sc i: i" 5 M * *S 1 SB « (7) ry 4 _ ^ 7 ^ /U ^ o 
1 ftM^F tr— a * ft ^ x mftf-t- 5 * <nmt& u v 
O 1 JSScm^ ^-i, £rMft LT»»KSttK:AW£-fr6 £ 

5 Miami ^^-r-^7^/v^srii^ 

WE i: 3-H<£> 3 >T /WcSMxSWfe&^ilxW 
[000 1] 
[0002] 



(2) 1-233062 

2 

/vTi£&£-££Energy-Fi ftering MicroscopycofcA6tc 

t&^*#^£. T-t9<<WttiQ* oi*)i*^- 
[0 0 0 3] £T\ Sl^diffSS-*" 

20 ^s-cftv^w^ra:, dft^nTililT* 

[0004] im— % s-7 4/\»?ttL s ttwmmn^***? 

^i-^ 0 rtvti^tc, «WE^«»l-*«>Energy-Filteri 
ng Microscopy^^TJi, #*^aK&*3f * 
50 [0 0 0 5] ftWT-T^'l'im, HWcto-CiR 

#<fflv^p>i^rv^-5^m^^-^/V' : ¥-T■^^-rf ^ (H 

SA) Ttt, -^(D^WO^^ro h-t&ks A*f^ 
a 0 (DW^tti p Tco^^/w^— 5>lft*ft <o t*— ix 0451 
lAxli, Ax = 2r0a0 2 T^iA,il5 fl ^ O 2 r 0 

*«>Sa?W, 31 ^/w*— »*JrftJi*3V^AJtA^n* 

[0006] ^m-itu, v^-f /u^-ctt, m# 

[0 0 0 7] 

50 yu^(0«»ii(0»ftfciaS<0R»a5Ba«^Ro » e (1 



-2- 



3 

987, Optic 77, p26) (Cj;oTf£L<I^ 
fO 0 0 8] L^b*dSP>, ^:7-f/l^<D3i5MX 

[0 0 0 9] 

fcllSIr^^ < 1 1 8 «*-r 5 £ -Y - ^ 7 ^ fv $ fcifc 

roe** k: 5 m# t =* << mz. mfrzmm**: 
*. 

[0 0 10] 

W"t"5* s * -^tomjtc, Rosei^L-fc, #-r — >-:7^ 
[00 11] $4—1/7 4 S*W*ci£SEfS« 
£Ttt#v\, ¥ ^tH^ t WffWm * 

fcgSW **** £ A/ ^fT*>*l/C V * ft)&»o it ft fcTfc 5 0 

[0012] i^Lfcasfe, fcL«a^i££i-5*tfo 

<b*Lfci:UTfc* 2WKJI*M££U *bTiR*0/h 

[0 0 13] m^^-r^fc^^, a-rmmtmm<D 

[0014] $ (r, 6) = -Eircos0 — E2r 2 cos2 
0 — Ear 3 cos 3 0 — E4r 4 cos4 0 ••• 
¥ (r, 0) =-Btrsin0 — B2r 2 sin2 0 -B3r 3 stn 
3 0 — B4r 4 sin4 0 — 

t£>9, -tn-ett^e^t-^— y^JSHTSL-cvN 

*tttfl6lf^, E3, B3*T##4-U 3&HX^ 
t£#LT»±8«?-riMK E4, B4*-C*^-t5o OTt 
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4 

[0 0 15] 

e2= (E2/E1) Ro , b2 = (B2/BO Ro 

e3= (E3/E1) Ro 2 , b3 = (B3/B1) Ro 2 

e4= (E4/E1) Ro 3 , b4= (B4/B1) Ro 3 

[0 0 16] ST* ZLtl&X* »M — V^-r^WlRa 
*t L tr - A fit ifc SI fi J: 5 # £ % x tttt 1 jft *c£ 

i.x&mm±ittmtt^&* 

20 9 Kf^faT^;£;ft£&07t#<^#!#£r, stigmatic^ 
vM4B«i, fo3VMiW#£4*^#&fcfcit:S ^tX 

[0 0 1 7] e2-b2=- 1/4 

<nmxWzt>£)nZ>o 

[0018] 

[*1 ] 

30 p * 

r.wT% uo' =ao+ii3oT, ao> J3 0 fc^ttl^tl x 

y fi^-T— V7-f/^^<Z>ap-C<OJRJST*)So C (p 
q) asMniteS£«»T*&t>. n = p + qd5*0!>»:»-e«> 
5o ^^->-7-f7U^052*wB8Pi|z36««ttft 

[0 0 1 9] 

40 C (20) =- (2Ro/3) (3 + 4 b2) 
C (11) (4Ro/3) (3 + 4b2) 

C (02) =-8Ro (b2 + 2 (e3-b3) ) 
r^A>^-f-C#^>n-5 J; 5(c, stigmatic*#^(Wft<z> 
t4rT±<z>iR36^Tffl^5*#t LT, ft^sftfjix 
60 

[0 0 2 0] 

e 2 = - 1 , b2=— 3/4, e3— b3=3/8 

^c0 2^(7)f^RliX^OliIE^14 i (Ro s eW*#) Tfe 
50 So tcfcLRo s ett, tR3S««S:*i?>Tj&»e>TH/j: 
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(4) 



<ftm¥-l 1-233062 



<, iRj£«ri*£-ra«:Bfl» (LagrangeMS) i>*bW.&Z~ 
[0 0 2 11 R o s e^^tfd, *74~^-7 4 >^ 



* — >- 7 -f ^ 9 <0 3 JfciOBB P iRJI(©MjE*f* «: * S tc 
[0 0 2 2] 

[2&2] 



C(30) - ~^<3 + 4fa)(3 + 406s + 60{« 3 - M) - j^|{3 + + I2e 3 ) 
C (2i) « |^(21 + 66fc + 1406? + 36Qfe(fe - W + ^(e 3 - fc) 2 ) - g|(5 + 662 + «|) 
C(12) = |^(3 + 4fe)(3 + 40A» + 60(e 3 - 6 3 )) - + 2062 + 12e a ) 

C (03) - ^(3 + lOfcK&j + 2(e 3 - h)> - ^(&2 + ^ + 2e S + 4(e 4 - *,)) 



Wcfr 5 r. t f4. Rose <Dik$r<0 i>tX\ S & K 

tm*fTort:JB*, ±IB3ft^BlPiR36««*^rJH"*- 

iR3S^fc6 0KT#5r £a*;ba»ofco ^*xi4&or>£: 

[0 0 2 3] e2 = -l, b2 — — 3/4. e3 = 0. 5 
63, b3 = 0. 188, e4-b4=— 0. 180 
3&&&<Dl»jE<o$h%:&7*-tit!b* (A) stigmatic-fc ^ 



$8$<*i£ttS:i«fc-r#£\ (B) 2*iRS<0»^ft« : (R o 
se©*tt) > (C) 2»C, 3*iRJ|OPl«Fl*jE*fl=© 

AtBll^Tt. m6>3o<73»-&w*S^-SK»<73<tS: 
[0 0 2 4] 

20 im 1 1 





A 


B 


c 




-0.250 


-1.000 


-1.000 




0 


-0.750 


-0.750 




0 


0.375 


0.663 


W 


0 


0 


0.1SS 




0 


0 


-1.1*0 




0 


0 


0 


. aberration order 


2 


3 


4 



(4, 8«^»*-C**J«ii-«^»^fc5 0 «TJ-, C 

[0 0 2 5] D2f4, ^©?>f — yi^<D*it€:** 
LtzmX'tb&o M2 (a) (4, v'W/i'^XYBrffilirC 
*>0, B2 (b) t4, B2 (a) (OA-BWfffiH-Cfc 40 

[0 0 2 6] H2M*51^T\ 1 ^8f4«*i:8M£S:liya 

J8£S 1 - 8 *4, 1 1-18^ LT-tn-PJX 



So 

[00 2 7] ^_b, m2&mi<'>X*&WW'( — ^7 4 

[0028] sr. i (1=1, 2, — , 8) tc 

J&>lt£«EV i mm (T>"<T* — I/) (N I ) i 

(1) «»^o^t#x.**, a^v-v*^* 

4>(r , 0) = — Eircos0 — E2r 2 cos2 0 — E3r 3 cos3 
6 -E4r 4 cos4 0 CD 

£o< 6fc*<^#«;«tt^«BEv i *4, mutest- ?£o 

V i =— El a COS 0 i — E2 a 2 COS 2 0 i — E3 a 3 COS 3 0 
i -E4 a 4 cos4 0 i C2> 

4*5, 8®^5§T*f4, 0i = 2?c (i-1) / 




(5) 
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8 



s = 2, -8) -e*,*), *ttKm%&i 

[0 0 2 9] llCBtt, 
V (r, 0) =-Birsin0 -B2r 2 sin2 a -B3r 3 sin 
3 0 -B4r 4 sin4 0 <3> 

Sr*ai-Sfc«>w*«««<z>r>'-<T^-> (NI) i 

mo (N I )i = — Biasine i - B2a 2 sin29 i — B3a 3 sin3 
a i — B4a 4 sin40 i © 

Ei = 2 t:V~2 0 o /L, 

[00 3 2] m^., em, bm^Em, Bm (m=2, 283 

em = EmRo a - , Ai, bm=BmRo'°* l /Bl 

* L = 1 0 0mm, a = 1 0 mm 

bmBi/Ro™- 1 © 



(2) (1) fc*J^T* Em (m=1, 2, 3, 4) % 
Bm (m=l, 2, 3, 4) tVi, (NIliWBRiSS 

[0 0 3 0] £i\ :7wvU*ftfrL, JtS £ 

* [0 0 3 1 ] 

Bi= (2«/L) /" (mo<f>o/e) © 
^3, 4) 0>BMR«:, 



Em= e mEi/Ro™-', Bm 

[0 0 3 3] ^±(Dj:pt^ *-r®rt>e>Ei, Bi, R|; 
<Z>d»bE2, E3, E4, B2, B3, B4##«>e>ix5o 

(3) AfM&ftttfl 



<J»o = 1 0 O 0 V(Dk 

[0 0 3 4] 
[*2] 





1 


2 


3 


4 


5 


6 


7 


8 


Vi (V) 


-582 


-572 


•380 


544 


1396 


544 


-380 


-572 


(NI) i 


0 


-15 


-36 


-40 


0 


40 


36 


15 



[00 3 5] ro^^r-V^-f^^triajR^ftS! 30 

^ItlflM (LE EM) fcaWJ-*-<5»*(£oV*-CK 

[00 3 6] H 3 fi, *©il«WfcfflR»*^8l«ttS: 
2 2(dJ:o-C*^^tL6o ^-^7^/^2 311 1 

h/UBtt, 1&«^-*j&sK»2 4^fi;fcA&U 40 



^2 4f;AMt^ 

[0 0 3 7] K»2 4^fcJB4S*l, 
X2 5"CAD5i*^ — /U* 2 3 SriEil LfcS 

7^r/^2 9^u, MrlEI2l2«c:^ufc8«o*«tt^ 

fcRMffl!>>f-V7-f^ 2 9£rB:i!U -tofttt 
gft^^Xl 3 0 tct fi)f $ Ktefc^ixT** 

[0 0 3 8] 
[BBaffiWtttMJ]] 

[Hi ] 7^;^WP"C^#y h^7^7^^ 
[0 2] *«B©!>^-y7^^*Dlit5fci«)i: 



[B3] 

lit il 

[*2] 



L=l 00 mm, a = 1 0 mm, ^0=1 0 
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'7 



9 

0 0 V<Dk ZtD&MMMl ~8<DV i , (NI)it*L 

1-8-W8MS. 9-«#** 11-1 8 
Cl^C8-3>f/K 2 1 ■■■•f (t, 2 



(6) 4*HI¥l 1 -2 3 3 0 6 2 

10 

>X7k, 2 3-W-y7-f/^, 2 4-K¥k 2 5, 
2 6-®®, 2 7-«l/VX^ 2 8-gffil/yX 
29"^^-y7-</^, 3 0-*|vyXi-; 3 

l-^^y — >- 
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